The role of Ca2+ signaling in cell function with special reference to exocrine secretion.
Inositol 1,4,5-trisphosphate (IP3) is a second messenger that induces the release of calcium from the endoplasmic reticulum (ER). The IP3 receptor was discovered as a developmentally regulated glycophosphoprotein, P400, that is absent in strains of mutant mice. The crystal structures of the IP3-binding core and N-terminal suppressor sequence of the IP3 receptor have been identified. The IP3-binding core's affinity to IP3 is similar among the three isoforms of IP3 receptors; however, the N-terminal IP3-binding suppressor region is responsible for isoform-specific IP3-binding affinity tuning. Various pathways for the trafficking of IP3 receptors have been identified; for example, the ER forms a meshwork on which IP3 receptors move by lateral diffusion, and vesicular ER subcompartments containing IP3 receptors move rapidly along microtubules using a kinesin motor. Furthermore, IP3 receptor messenger RNA within messenger RNA granules also moves along microtubules. Recently, we discovered that IP3 receptors play a crucial role in exocrine secretion. ERp44 works as a redox sensor in the ER and regulates IP3 type 1 receptor activity. IP3 receptor also releases IP3 receptor-binding protein released with IP3 (IRBIT). IRBIT is a pseudoligand for IP3 that regulates the frequency and amplitude of calcium oscillations through the IP3 receptor. IRBIT binds to pancreas-type sodium bicarbonate cotransporter 1, which is important for acid-base balance. Type 2 and 3 double-deficient mice show a deficit in saliva and lacrimal and pancreatic juice secretion. Type 1 IP3 receptor influences brain-derived neurotrophic factor production.